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Evaluation of salt tolerance of introgression line population of Solanum
pimpinellifolium 1.A2093 at seedling stage

LI Hao-long, ZHOU Rong, JJANG Fang-ling, WEN Jun-qin, LIU Shuai, WU Zhen
( College of Horticulture , Nanjing Agricultural University/Key Laboratory of Biology and Germplasm Innovation of Horticultural Crops in East China, Minis-
iry of Agriculture and Rural Affairs, Nanjing 210095, China)

Abstract: BC,F, population of introgression line (IL) was constructed with cultivar tomato Jina ( Solanum lycopersi-
cum) as female parent and wild tomato LA2093 ( Solanum pimpinellifolium) as male parent. By using 19 individual plants
from BC,F, ILs and their parents as experimental materials, salt tolerance coefficients derived from seven indexes ( plant
height, stem diameter, plant fresh weight, plant dry weight, relative chlorophyll content, malondialdehyde content and hy-
drogen peroxide content) of tomato seedling under salt stress (200 mmol/L. NaCl) were investigated. The salt tolerance co-
efficients of each index were used to do correlation analysis, principal component analysis and affiliation function analysis to
comprehensively evaluate the salt tolerance of each tomato material. Cluster analysis was performed on the comprehensive
salt tolerance evaluation value (D) of each material, and three salt-tolerant strains (IL-6, I1.-9 and TL-12) were selected.
The salt tolerance prediction equation was established by stepwise regression analysis: D=1.155a,+0.576a,+0.5250;" +

0.341a;'-1.582, and stem diameter, plant fresh weight,
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Table 1 Numbers of tested plant material and chromosome of in-

trogression fragment

gbbis SO I | g BRI

1( A IL-12 6

2( A 1L-13 9
1L-3 12 1L-14 8
1L-4 4 1L-15 6
1L-5 2 1L-16 4
1L-6 11 1L-17 6
1L-7 2 1L-18 6
1L-8 7 1L-19 11
1L.-9 6 1L.-20 8
1L-10 12 1L-21 6
1L-11 10
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Table 2 Salt tolerance coefficient of 21 tomato materials based on single index

A Ogu P TR ay 5 5] Oy Qs Qg Q7
1 0.81 0.89 0.75 0.75 0.79 1.60 2.03

2 0.94 0.96 0.81 1.03 1.00 1.07 1.32
IL-3 0.78 0.78 0.64 0.62 0.90 1.54 1.28
IL-4 0.72 0.94 0.76 0.80 0.80 1.74 1.33
IL-5 0.70 0.87 0.65 0.67 0.84 1.56 4.79
IL-6 0.77 0.98 0.80 1.00 0.97 1.07 1.28
IL-7 0.65 0.87 0.54 0.63 0.92 2.14 1.57
IL.-8 0.83 0.92 0.80 0.81 0.87 1.83 1.73
IL-9 0.91 0.95 0.83 0.90 0.91 1.56 1.09
IL-10 0.72 0.88 0.62 0.55 0.83 1.41 1.76
IL-11 0.74 0.83 0.60 0.54 0.77 1.38 1.44
IL-12 0.84 1.00 0.80 0.80 0.96 1.10 1.22
IL-13 0.77 0.90 0.62 0.65 0.86 1.82 2.53
IL-14 0.68 0.95 0.56 0.68 0.75 1.60 1.48
IL-15 0.77 0.95 0.60 0.43 0.86 1.58 1.06
IL-16 0.72 0.87 0.49 0.50 0.77 1.66 1.48
IL-17 0.71 0.87 0.62 0.62 0.79 1.64 1.40
IL-18 0.67 0.88 0.59 0.67 0.84 2.13 2.68
IL-19 0.73 0.86 0.53 0.61 0.88 1.49 1.58
IL-20 0.67 0.92 0.57 0.58 0.87 2.28 3.33
IL-21 0.75 0.91 0.72 0.73 0.91 1.61 2.80

a SET RS AT ERNE 28 ) R T 2R AT B VE R B o - 26T B BR G 0 A RO T RV R 8 o < SR TR T BB SR 1E R A o5 2E T2 R
AR 5 AT SR 1R R o - BE TN R B TR SRR R A o - BE T S S R M SR R AL
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Table 3 Correlation coefficient matrix of salt tolerance coefficient of 21 tomato materials based on single index

ki @y @ a3 @y Qs Qg @

a, 1.000

a, 0.399 1.000

Q3 0.771 ™ 0.567 ** 1.000

oy 0.634™ 0.571* 0.846 ™" 1.000

Qs 0.527* 0.393 0.520°* 0.597 ** 1.000

Qg -0.590 -0.301 -0.480" -0.429 -0.333 1.000

ay -0.372 -0.171 -0.163 -0.138 -0.088 0.375 1.000
Q@ QO s g 0 TR 2 T T IR B M (P<0.05) 5 FRI B E AR (P<0.01)

2.2 AEIERT R ER S ST RNETE

12 3 AT TN R A A S A R
PERBS H T HAD TSR R 2R 8 FUA D&, A AR
AGFREN I — B BTN RS F R A
(TR ERE R B (g 1 oy ) AL B (o F 0" ) 2
ST, I A BT, SRR 4 A sy
(F4) , HTTHR Y B 56. 603% 14. 721% 9. 334%
M 7.912%, % it 51 Bk F ik F 88.570% (K T
85.00%) , W] 4 D FE R REAS IR 2T IR AR Y
R4 21 BEMHREH IR ER S AT RAE

KAsHEE . Bk, TUAHX 4 S EARMS 25 G 48
PR VR 3 i v I Eh v, 4 ANZE G AR bR o il
CI, \CL, .CLFI CI 3R o O il s 2 E R e br
Ry TR R R T S PR T BT T R R R
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MM ZR A CI & 2 T ZOML A i M 2R ke Hi B
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Table 4 Principal component analysis and weight analysis of salt tolerance indexes of 21 tomato materials at seedling stage

S L o, @ a s o' o TR RITOE

Cl, 0.846 0.680 0.885 0.865 0.714 0.748 0.429 56.603 56.603 0.639

CI, 0.160 -0.167 -0.201 -0.307 -0.214 0.284 0.846 14.721 71.324 0.166

Cl, -0.180 0.641 0.053 0.024 -0.412 -0.167 0.137 9.334 80.658 0.105

Cl, -0.319 0.274 -0.336 -0.136 0.418 0.266 0.001 7.912 88.570 0.089
oy, 0 0y s 0 0 R 2T, CLL (CL (CL (CLR E ST ISR G4 15

2.3 BEMMETE TN

AAAF(2) T A LR 48 hm 00 3 8 R 2R (H,
AR AR LA TR, R AKX (4)
TR 25 AR B T SR PR 2R 5 PPN E (D) (3R

5), T I A, 2 5K D EEK, N 0.810,
it S P it s 1 5 BEAS D {H 8 0. 340, Tt 6455,
19 3B 2R AW D AEIEH 0. 161 ~0. 762, Hir
1L-6 5% D {E 5K, Tl PE feik ; 1L-18 5 & i D
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A ZEHL BRIV SRR E SR
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AR B A VA B ) A P, R R 2 O A X i
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Table 5 Comprehensive index, membership function value, comprehensive evaluation value and prediction value of 21 tomato seedlings

LRETER

) R AU AR

B b SATEE A
i cr, cr, cry ci, w(X)  w(Y)  w(n)  p(x) (D) (P)
1 0.087 -0.455 0.170 -1.982 0.349 0.330 0.584 0.000 0.340 0.374
2 2.315 0.035 -1.026 0.280 1.000 0.472 0.332 0.644 0.810 0.742
IL-3 -0.292 1.195 -2.604 -0.672 0.239 0.810 0.000 0.373 0.320 0.295
IL-4 0.189 0.041 1.730 -1.029 0.379 0.474 0.912 0.271 0.442 0.500
IL-5 -0.613 -1.580 -0.677 -0.046 0.145 0.003 0.406 0.551 0.185 0.205
IL-6 1.776 -0.109 0.237 1.532 0.843 0.430 0.598 1.000 0.762 0.768
IL-7 -0.834 -0.208 -0.520 1.294 0.081 0.401 0.439 0.932 0.248 0.196
IL-8 0.578 -0.756 0.240 -1.630 0.493 0.242 0.599 0.100 0.427 0.425
1L-9 1.509 0.567 0.389 -1.496 0.765 0.627 0.630 0.138 0.672 0.643
1L-10 -0.492 0.378 -0.269 0.391 0.181 0.572 0.491 0.675 0.323 0.358
1L-11 -0.721 1.366 -0.657 -0.701 0.114 0.859 0.410 0.365 0.291 0.339
1L-12 1.639 -0.084 0.338 1.309 0.803 0.438 0.619 0.937 0.735 0.743
1L-13 -0.380 -0.903 -0.205 -0.189 0.213 0.199 0.505 0.510 0.268 0.238
1L-14 -0.582 0.459 2.147 0.323 0.154 0.595 1.000 0.656 0.362 0.396
1L-15 -0.154 1.850 1.090 1.043 0.279 1.000 0.778 0.861 0.503 0.515
1L-16 -1.110 1.157 0.275 0.090 0.000 0.799 0.606 0.590 0.249 0.252
1L-17 -0.614 0.783 0.291 -0.519 0.145 0.690 0.609 0.416 0.309 0.344
1L-18 -0.934 -1.220 0.065 0.021 0.052 0.107 0.562 0.570 0.161 0.148
1L-19 -0.519 0.553 -1.036 0.956 0.173 0.623 0.330 0.836 0.323 0.285
1L-20 -0.976 -1.589 0.490 0.873 0.039 0.000 0.651 0.813 0.166 0.142
1L-21 0.126 -1.478 -0.466 0.155 0.361 0.032 0.450 0.608 0.338 0.332

3 i P 2505 X6 RERE He R AR 3 B Sk B AR R 3 i o
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Fig.1 D-value cluster analysis of different tomato materials
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